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CLAIMS 

What is claimed is: 

1 . A resorbable implant material for radiotherapy comprising: 

(i) a resorbable base glass matrix which is biocompatible; 

(ii) a radioactive isotope or combination of radioisotopes, wherein said 
radioisotope or combination of radioisotopes is incorporated or encapsulated directly 
and homogeneously into the base glass matrix during the process of manufacturing said 
base glass matrix, and wherein said base glass matrix does not need or require high 
energy particle irradiation to convert one or more stable isotopes into radioactive 
isotopes; and 

(iii) an optional nitrogen-rich surface layer formed on the resorbable base 
glass matrix, the surface layer being of greater durability than the base glass matrix 



2. The resorbable implant material of claim 1, wherein said resorbable base glass 
comprises a silicate, borate or phosphate based matrix. 

3. The resorbable implant material of claim 1, wherein said resorbable base glass 
matrix is a phosphate based matrix. 

4. The resorbable implant material of claim 3, wherein said phosphate based 
matrix comprises phosphate in combination with calcium, zinc, iron, barium, sodium, 
strontium, magnesium, aluminum, gallium, indium, lithium, potassium, cesium, 
rubidium, or combinations thereof. 

5. The resorbable implant of claim 3. wherein said phosphate based glass matrix 
comprises a calcium to phosphate ratio from about 0.33 to about 1.67. 

6. The resorbable implant material of claim 1, wherein the implant material 
comprises image enhancing agents suitable for MRI, other imaging agents, diagnostic 
agents, or combinations thereof. 

7. The resorbable implant material of claim 6, wherein the image enhancing agent 
is gadolinium, iron or combinations thereof. 

8. The resorbable implant material of claim 3, wherein at least part of said 
phosphate based matrix contains a borate or silicate. 
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9. 
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m resorbable implant material of claim 1. wherein the implant material 

contains selenium. ^ 

,0. The resorbable implant mat«ial of claim 1. wherein said optional nitrogen nch 

surface layer comprises up to about 1 5 molar % nitrogen. 

„ The resorbable implant material of claim 1. wherein said radioacdve isotope or 
combination of radioisotopes is Y-90, h>-lll, Pd-103, P-32. C.131. Sm-153 Ho.166. 
Tc99m. Yb.169. Au.l98, Re-188. Re.186. Ir-192, U-177, Ba-140, Se.72, 1-1311- 
125 Sr-90. Dy-165, Er. TU Sr. Gd, Y-90*.-lll. Y-90m-99m. P-32/In-lll, P-32ATc. 
99m. Ho-.6<im,-l.l. Ho-16OTc99«. Sm-153/In-lll. Sm.l53ffc-99m. or 
combinations thereof. 

12 The resorbable implant material of Claim 1 1. wherein said radioachve .sotope 
or'combination of radioisotopes is presort in said base glass matrix in^n^ount^ 

f^ ff^ntu,^ fo r ndip i t^"" eynnvpptnmv nf arthritis . — - 

,3 The resorbabable implant m^erial of Claim 11. wherein said radioacnve or 
combination of radioisotopes is present in said base glass matrix in an amount effecttve 
for radiation therapy of a tumor. 

14. TTte resorbable implant material of claim 1. wherein said base glass matnx 
comprises up to 50 curies of total radioactivity ftom all isotopes. 
15 The resorbable implant material of claim 1. wherein the resorbable base glass 
nutrix is a parUcul^e. microsphere, pon^us microsphe«. hollow microsphere, 
microcapsule, fiber, short fiber, small rod. particulate dispersed in biopolyme^, 
particulate dispersed in bioresorbable su«»es, parHculate dispers»l in biocompattble 

gels aparticulate dispersed in other media, or combinations thereof. 

,6. The resorbable implant material of claim 1. wherein said implant .s a non- 

conductive implant. „^„^.,^t;v^ 

17. The resorbable implant material of claim 16. wherein satd non-conducuve 

implant is radiogaphically detectable . 

18. The resorbable implant material of claim 16. wherein said non-conducttve 
implant is embedded in a non-conductive deUvery vehicle. 
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19. The resorbable implant material of claim 18, wherein said non-coriductive 
delivery vehicle is a biopolymer. bioresorbable suture, injectable gel. issue adhesive. 
Other media, or combinations thereof. 

20 The resorbable implant material of claim 19, wherein said biopolymer is poly-l- 
lactic acid in the molecular weight range of 30,000 to 500,000, poly-l-lactic acid co- 
polymers with polyglycolic acid, polydioanone (PDS 11), polyglycaprone 25 (Moncryl). 
polyglactin 910 (Vicryl), phenyletheretherketone (PEEK), polysulfone (PSU), 
polyurethane, polypropylene, siUcone. polyethyl«.e terephthalate (PET), 
polyphenylene oxide blends (PPO), polyphenylsulfone (PPSU), polyether sulfone 
(PES), polyphenylene sulfide (PPS), polyetherimide (PEI), liquid crystal polymer 
(LCP), or combinations thereof. 

21. A method of making a resorbable implant material containing a radioactive 
-4setepc comp r ising ^- 



(i) forming a base glass matrix; 

(ii) incorporating or encapsulating a radioisotope or combination of 
radioisotopes directly and homogeneously while forming said glass matrix; and 

(ii) optionally nitriding a surface of a biocompatible resorbable base glass 



matrix. 



mainx. 

22 The method of claim 21, wherein radioisotope or combination of radioisotopes 
comprises a high energy pure alpha or beta emitter for radiotherapy and a gamma 
emitter for imaging or diagnostics. 

23. The method of claim 22. wherein the high energy pure beta emitter is Y-90 or 
P-32 and the gamma emitter is In-1 1 1 or Tc-99m. 

24 -me method of claim 21, further comprising incorporating image enhancing 
agents suitable for MRI. other imaging agents, diagnostic agents, or combinations 
thereof. 

25 The method of Claim 21, wherein said radioisotope or combmatron of 
radioisotopes are incorporated or encapsulated while fom,ing said base glass matr» 
without melting bulk glasses. 

26. The method of claim 21, wherein said forming of said base glass matnx 
comprises: 
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(a) dissolving all glass oomponents in a solution; 

(b) fonning spherical dry powders of said solution; and 
(0) solidifying said dry spherical powder into solid, porous or hollow 

microspheres.eifl,erinseparateprocessingsteps.rmacon.inuoussuccess.on. 

27 The method of claim 21. farther comprising controlling drying parameters, 
solidificadon parameters, and microsphere classification parameters such that .esultan. 
porous or hollow microspheres have a density close to that of body flutd «, be 
emboliz«i and a dimension appropriate for embolizing body fluid passage leadmg to 
diseased tissues. 

28 The method of claim 27, wherem said body nuid is blood. 

29, The method of daun 27, wherein said density is be^«een about 0.4 and 2.8 

grams/mL. 



... , u;^-oor.rV»aViift suture, iniectabie 



delivery vehicle, wherein said vehicle is a biopolymer. bioresorbable suture, mjectabl. 
gel. issue adhesives. other media, or combinations thereof. 

31 A method of administering radiotherapy to a patient comprising mserung the 
implant of claim Unto a patiem at a site m need of radiotherapy. 

32. The method of claim 31, wherein the site in need of radiotherapy ts a jomt, 
prostate, breast, Uver, pancreas or ottter soft-tissue tumors. 

33. The method of claim 31, wherdn said implant material is suspended m 

viscous medium. ^^oz 

34. The method of claim 33, wherein said viscous medium .s pyrogen-ftee 

glycerol or iodized lipiodol 

35. The method of claim 31. further comprising real-time monitonng. 
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